Exp Mail EV449558881US 
USAN 09/529,480 



(19) 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europ6en des brevets (11) E P 0 592 1 69 B 1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
07.06.2000 Bulletin 2000/23 

(21) Application number: 93307856.0 

(22) Date of filing: 01.10.1993 



(51) Int. CI. 7 : C01 F 5/14, A61 K 7/1 6, 

A61K 33/08, A61K 47/02, 
A61K 47/32 



(54) Stabilised magnesium hydroxide slurries 

Stabilisierte Magnesiumhydroxidaufschlammungen 
Suspensions stabilises d'hydroxide de magnesium 



(84) Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IE IT LI LU NL PT 
SE 

(30) Priority: 05.10.1992 US 956529 

(43) Date of publication of application: 
13.04.1994 Bulletin 1994/15 

(73) Proprietor: 

ROHM AND HAAS COMPANY 
Philadelphia Pennsylvania 19105 (US) 

(72) Inventor: Mahar, Robert Crouse 

Pennsburg, Pennsylvania 18073 (US) 



CD 
CD 



CM 

in 
o 

Q. 
LU 



(74) Representative: 

Buckley, Guy Julian et al 

ROHM AND HAAS (UK) LTD. 

European Operations Patent Department 

Lennig House 

2 Mason's Avenue 

Croydon CR9 3NB (GB) 



(56) References cited: 
EP-A- 0 061 354 
US-A- 4 230 610 
US-A- 4 681 686 



US-A- 4 145 404 
US-A- 4 375 526 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 

Printed by Xerox (UK) Business Services 
2.167 (HRS)/3.6 



EP 0 592 169 B1 

Description 

[0001] This invention relates to stabilised aqueous magnesium hydroxide slurries. 

[0002] Magnesium hydroxide is used in large quantities in various applications including toothpaste additives and 

5 as an acid neutralizes Magnesium hydroxide [Mg(OH) 2 ] is also the precursor in the manufacture of magnesium oxide 
(MgO) which is used in antacid formulations and as a pigment in the paper industry. It is desirable to be able to ship and 
store magnesium hydroxide as a high solids aqueous slurry However, such slurries are fairly unstable and form either 
gels or hard-pack sediment upon standing, thereby rendering the slurries difficult to use and potentially damaging to 
piping, pumps, and other slurry handling mechanical equipment. 

10 [0003] Magnesium hydroxide and magnesium oxide slurry stability has been the subject of extensive research and 
has been a long standing problem for the magnesium hydroxide industry. The art has addressed the problem by focus- 
ing on methods of reducing the viscosity of high solids magnesium hydroxide slurries. US 4,230,610 teaches a method 
of reducing the viscosity of magnesium oxide slurries by using 0.1 to 5.0 percent by weight of poly(acry!ic acid) neutral- 
ized to a pH of from about 8.0 to about 12.0. US 4,375,526 teaches a method of reducing the viscosity and enhancing 

15 the stability of magnesium hydroxide slurries by using anionic polymers and copolymers. US 4,430,248 teaches a 
method of reducing the viscosity of magnesium hydroxide slurries by using cationic polymers and copolymers. 
[0004] In EP-A-0 061 354 an aqueous composition is disclosed for conditioning an aqueous system, for example a 
sewage slurry, comprising an alkali earth metal hydroxide, e.g. lime, and an anionic oligomeric polyelectrolyte, e.g. a 
salt of polyacrylic acid. Other components may include a weightening agent, e.g. calcium carbonate, a cationic f loccu- 

20 land, e.g. a polyacrylamide, and a base such as sodium hydroxide. 

[0005] Those approaches are somewhat effective in reducing the viscosity of magnesium oxide and magnesium 
hydroxide slurries but are not generally satisfactory for maintaining the stability of the slurries over an extended period 
of time. It is an object of this invention to provide aqueous slurries of magnesium hydroxide having such enhanced sta- 
bility. 

25 [0006] Accordingly the present invention as claimed in claim 1 provides a stabilized aqueous magnesium hydroxide 
slurry containing from 30 to 70% by weight, based on the weight of the slurry, of magnesium hydroxide and, as a stabi- 
lizer for the slurry, from 0.2 to 20% by weight, based on the weight of the magnesium hydroxide, of a polymeric anionic 
dispersant having a weight average molecular weight, as determined by aqueous gel permeation chromatography of 
from 1000 to 50000, or salt thereof characterized in that the slurry also contains from 0.2 to 20% by weight, based on 

30 the weight of the magnesium hydroxide, of at least one water-soluble salt of an alkali metal, which salt is selected from 
alkali metal carbonates and alkali metal citrates, and farther characterized in that the slurry has an initial viscosity of 
from 100 to 4000 cps (0.1 to 4 Pa.s). 

[0007] Preferred embodiments are claimed in the dependent claims. 

[0008] The one or more polymeric dispersants which are suitable for the present invention are anionic polymeric 

35 dispersants which are effective at dispersing aqueous slurries of magnesium hydroxide. Anionic polymers include, for 
example, homopolymers, copolymers and terpolymers having carboxylic acid, sulphonic acid or phosphonic acid func- 
tionalities. Monomers which impart acid functionality include, for example, acrylic acid, methacrylic acid, crotonic acid, 
maleic acid, maleic anhydride, itaconic add, mesaconic acid, fumaric acid, citraconic acid, vinylacetic acid, acryloxy- 
propionic acid, vinylsulfonic acid, styrenesulfonic acid, 2-acrylamido-2-methylpropanesulfonic acid, allylsulfonic acid, 

40 allylphosphonic acid, vinylphosphonic acid, and vinylsulfonic acid. 

[0009] Anionic polymeric dispersants may also be formed, in part, from monomers which do not contribute to the 
carboxylic, sulphonic or phosphonic acid, functionality of the polymer. Monomers which do not contribute to the carbox- 
ylic, sulphonic or phosphonic acid functionality of the polymer include, for example: alkyi esters of acrylic and meth- 
acrylic acid such as methyl, ethyl and butyl acrylate and methyl, butyl and isobutyl methacrylate; hydroxyalkyl esters of 

45 acrylic and methacrylic acids, such as hydroxyethyl and hydroxypropyl acrylate and methacrylate; acrylamide; methacr- 
ylamide; N-tertiarybutylacrylamide; N-methylacrylamide; N,N-dimethylacrylamide; dimethylaminoethyl acrylate; 
dimethylaminoethyl methacrylate; N-vinylpyrrolidone; N-vinylformamide; phosphoethyl methacrylate; allyl and methallyl 
alcohols, esters and ethers; acrylonitrile; vinyl acetate; and styrene. Monomers which do not contribute to the carboxy- 
lic, sulphonic or phosphonic acid functionality of the polymer may be present in the polymer at levels up to the point 

50 where the polymer is no longer water-soluble. Generally, monomers which do not contribute to the carboxylic, sulphonic 
or phosphonic acid functionality of the polymer will be present in the polymers at a level of below 50 percent by weight, 
preferably below 30 percent by weight. 

[001 0] Anionic polymeric dispersants can be used in their acid forms, or they can be used in a partially or fully neu- 
tralized form. The anionic polymeric dispersants can be neutralized with my suitable base, such as alkali metal or 
55 ammonium hydroxides. Preferably, the anionic polymeric dispersant is fully neutralized with sodium hydroxide. The pol- 
ymeric dispersants have a weight average molecular weight (M^) of from 1 ,000 to 50,000 as measured by aqueous gel 
permeation chromatography (gpc). Where "M^* appears, it refers to the M w as measured by aqueous gpc. 
[001 1 ] The method of preparing anionic polymeric dispersants is well known to those skilled in the art. The anionic 
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polymers can be prepared by solvent, aqueous, or solvent-free processes. The art of preparing anionic polymeric dis- 
persants has also employed various methods of controlling the molecular weight of polymers to produce polymers hav- 
ing M w below about 50,000. These methods include the use of chain transfer agents, metal activators and increased 
levels of initiators. 

s 10012] In one embodiment of the present invention, it has been found to be beneficial to use as the one or more 
anionic polymeric dispersants, homopolymers or copolymers, including terpolymers, made using hypophosphites (such 
as sodium hypophosphite or ammonium hypophosphite) as a chain transfer agent. Suitable polymeric dispersants pre- 
pared using sodium hypophosphite as a chain transfer agent are taught, for example, in US 4,046,707 and 4,681 ,686. 
Particularly preferred polymeric dispersants prepared using sodium hypophosphite as a chain transfer agent are, for 

10 example, homopolymers of acrylic acid and salts thereof and copolymers of acrylic acid and maleic anhydride or maleic 
acid and salts thereof. 

[0013] The water-soluble alkali metal salts used in the present invention are alkali metal carbonates and alkali 
metal citrates. Preferred inorganic alkali metal salts are sodium carbonate and potassium carbonate. A preferred 
organic alkali metal salt is sodium citrate. 

is [0014] The addition of the water-soluble alkali metal salt to the magnesium hydroxide slurry may affect the viscosity 
of the slurry. It is desirable to add the water-soluble alkali metal salts to provide an initial slurry viscosity of from 100 to 
4,000 cps (0.1 to 4 Pa.s), preferably from 300 to 3,000 cps (0.3 to 3 Pa.s). It is also preferable that the alkali metal salt 
is added to the magnesium hydroxide slurry to a level which provides a weight ratio of alkali metal salt to polymeric dis- 
persant of from 10:1 to 1:10. and most preferably from 2:1 to 1 :2. 

20 [001 5] The anionic polymeric dispersant is preferably added to the magnesium hydroxide slurry to a level which is 
within about 0.1 percent by weight (based on the weight of magnesium hydroxide) of the minimum viscosity dispersant 
dosage ("MVDD"). The minimum viscosity dispersant dosage is the level of dispersant beyond which there is no appre- 
ciable decrease in slurry viscosity. The actual MVDD will vary depending upon the type of polymeric dispersant and the 
solids level of the slurry. The minimum viscosity dispersant dosage for a given slurry can readily be determined by mon- 

25 itoring the viscosity of the slurry as the level of dispersant is increased. 

Determination of MVDD for a 50 Percent Bv Weight Slurry of Mo(OH)o 

[0016] The MVDD of the sodium salt of a polymer of 95 percent by weight acrylic acid and 5 percent by weight ethyl 
30 acrylate having M w 2,800 made using sodium metabisulfite as a chain transfer agent (referred to hereinafter as "Poly- 
mer A**) was determined in a 50 percent by weight aqueous slurry of magnesium hydroxide in the following manner: 
[001 7] To 500.0 grams of deionized water was added 225.0 grams of dried magnesium hydroxide. This mixture was 
stirred with a spatula for one minute. The pH of the mixture was 9.7. The polymeric dispersant was added as an aque- 
ous solution of 45 percent by weight polymer solids to the aqueous mixture. This mixture was stirred with a spatula until 
35 it was completely mixed. The viscosity of the slurry was then measured at 23°C using a Brookfield viscometer, model 
RVT, spindle #2 at 20 revolutions per minute (rpm). Additional polymeric dispersant was added to the mixture and the 
viscosity was measured in the same manner as before. The data appear in Table I, below. The polymer level reported 
in Table I is the weight percent of Polymer A solids based on the weight of magnesium hydroxide. 



40 

TABLE I 





MVDD of Polymer A in a 50 Percent By 
Weight Slurry of Mg(OH) 2 


45 


Polymer A Level 


Viscosity (centipoises) 




0.44 


1450 




0.49 


665 




0.54 


264 


50 


0.57 


120 




0.59 


60 




0.62 


42 


55 


0.64 


30 




0.67 


30 




0.70 


30 
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[001 8] The data in Table I show that the minimum viscosity dispersant dosage for the 50 percent by weight magne- 
sium hydroxide slurry using the polymeric dispersant described above is 0.64 percent by weight based on the weight of 
magnesium hydroxide; at dispersant levels beyond 0.64 percent by weight, no decrease in viscosity was observed. 

s Stability Test of Anionic Polymeric Dispersant 

[001 9] Magnesium hydroxide slurries, to which only a polymeric dispersant has been added, were tested for stabil- 
ity over time. This is shown in Table II, below. Two magnesium hydroxide slurries were prepared with a polymeric anionic 
dispersant and the viscosity was measured as a function of time. The magnesium hydroxide slurries were made in the 

io following way: the anionic polymeric dispersant was added to deionized water and diluted with additional deionized 
water to 225g. The anionic polymeric dispersant, designated Polymer B in the Tables below, was a 42 percent by weight 
aqueous solution of the sodium salt of a 3,500 M w poly(acrylic acid) made using sodium hypophosphite as a chain 
transfer agent. This mixture was stirred with a spatula until it was completely mixed. Then, 225. Og of dried magnesium 
hydroxide was added to the mixture and the mixture was stirred at high speed on a Waring blender for five minutes. The 

is viscosity of the slurry was then measured at 23°C using a Brookfield viscometer, model RVT, spindle #2 at 20 rpm. The 
polymer level in Table II is the weight percent of polymer solids based on the weight of magnesium hydroxide. 



TABLE II 



Polymer B Level 


Time (minutes) 


Viscosity (centispoises) 


0.65 


0 


380 




4 


940 




110 


9.040 


0.70 


0 


60 




4 


268 



30 [0020] The data in Table II show that the magnesium hydroxide slurries to which only a polymeric dispersant has 
been added, are not stable over time. Dispersants do act to lower the viscosity of the magnesium hydroxide slurry, but 
the lower viscosity is not maintained. 

Stability Test of Anionic Polymeric Dispersant and Alkali Metal Salt 

35 

[0021] By contrast, magnesium hydroxide slurries prepared in accordance with the present invention exhibit stabil- 
ity of viscosity over time. The magnesium hydroxide slurry appearing in Table III, below, was made in the same manner 
as the slurries appearing in Table II, above, except that 0.6 percent by weight based on the weight of magnesium 
hydroxide of Na 2 C0 3 was additionally added. 

40 



TABLE III 



PolymerB Level 


Na 2 C0 3 Level 


Time (minutes) 


Viscosity (centpoises) 


0.6 


0.6 


0 


1600 






4 


1119 






110 


970 



so [0022] The data appearing in Table III show that the magnesium hydroxide slurry made with a combination of an 
anionic polymeric dispersant and a water-soluble alkali metal salt is stable over time. The slurry viscosity did not 
increase in the course of 1 10 minutes. The slurry appearing in Table III was allowed to stand for four days. After four 
days, the slurry formed a loose gel. When this loose gel was disrupted with very slight agitation by a spatula, the slurry 
flowed from the inverted container without exhibiting hard-pack formation or gellation. 

55 [0023] The magnesium hydroxide slurries appearing in Table IV, below, were made in the following way: the anionic 
polymeric dispersant (Polymer B unless indicated otherwise) and the water-soluble alkali metal salt were added to 
deionized water and diluted with additional deionized water to 225.0g. This mixture was stirred with a spatula until it was 
completely mixed. Then, 225.0g of dried magnesium hydroxide was added to the mixture and the mixture was stirred 
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at high speed on a Waring blender for five minutes. The viscosity of the slurry was then measured at 23°C using a 
Brookf ield viscometer, model RVT, spindle #2 at 20 rpm. The polymer level reported in Table IV is the weight percent of 
polymer solids based on the weight of magnesium hydroxide. The salt level reported in Table IV is the weight percent 
of the alkali metal salt based on the weight of magnesium hydroxide. TTie viscosity results and observations on the sta- 
5 bility of the slurry after standing for three days at room temperature appear in Table IV, below. 



TABLE IV 



10 


ruiymer Level 


oait Level 


oan lype 


Initial \/io^nr 

inmai viscosity 
(centipoises) 


o uay oiaDiiiry 




none 


0.6 


Na 2 C0 3 


a 


— 




none 


0.6 


Na 2 C0 3 


2,350 


d 


15 


none 
0.6 


0.6 
none 


sodium citrate 


a 

7,000 


... 
d 




0.6 1 


none 




7,000 


d 




0.3 


0.3 


sodium citrate 


9,950 


d 


20 


0.4 


0.4 


sodium citrate 


3,820 


b 




0.5 


0.5 


sodium citrate 


740 


c 




0.6 


0.6 


sodium citrate 


40 


e 


25 


0.7 


0.6 


Na 2 C0 3 


1,250 


b 




0.6 


0.6 


Na 2 C0 3 


1,600 


c 




0.5 


0.6 


Na 2 C0 3 


2,800 


c 




0.6 


0.7 


Na 2 C0 3 


2,420 


b 


30 


0.6 


0.5 


Na 2 C0 3 


3,270 


b 




0.6 


0.6 


Na 2 C0 3 


1,270 


b 




0.6 


0.6 


Na 2 C0 3 


2,100 


b 


35 


0.6 1 


0.6 


Na 2 C0 3 


3,250 


c 




0.7 2 


0.6 


Na 2 C0 3 


1,670 


c 



1 - Polymer A 

2 - sodium salt of poly(acrylic acid) having Myy 4,500 made using sodium metabisuffhe as a chain 
transfer agent 

40 a - heavy paste, viscosity too high to be considered a stable slurry 

b - after very slight agitation (1 revolution) with a spatula, slurry flowed from the container 
c - after mild agitation (2 to 4 revolutions) with a spatula, slurry flowed from the container 
d - slurry did not flow 

e - initial slurry viscosity was too thin to maintain stability; 30 percent by volume hard pack formation 
45 in three days 



[0024] The data appearing in Table IV show that magnesium hydroxide slurries made without an anionic polymeric 
dispersant, or without a water-soluble alkali metal salt, do not flow from an inverted container after three days. The data 

so also show that stable magnesium hydroxide slurries can be prepared according to the present invention with anionic 
polymeric dispersants having a variety of compositions and molecular weights. The data also show that stable magne- 
sium hydroxide slurries can be prepared according to the present invention with various alkali metal salts. 
[0025] The magnesium hydroxide slurries appearing in Table V, below, were made in the same manner as the slur- 
ries appearing in Table IV. The slurries were maintained at a slightly elevated temperature, 27°C. After one hour and 

55 after 9 days, the viscosity of the slurry was then measured at 23°C using a Brookfield viscometer, model RVT, spindle 
#2 at 100 rpm. The polymer level reported in Table V is the weight percent of polymer solids based on the weight of 
magnesium hydroxide. The salt level reported in Table V is the weight percent of the alkali metal salt based on the 
weight of magnesium hydroxide. After 14 days at 27°C, the container holding the slurry was inverted. The percent by 
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weight of the slurry which flowed from the container and other observations are reported in Table V in the column enti- 
tled "Stability" under the heading "No Mixing." The slurry was then gently stirred (2 to 4 revolutions) with a spatula; the 
percent by weight of the original slurry which flowed from the container and other observations are reported in Table V 
in the column entitled "Stability" under the heading "Mild Mixing." The slurry was then vigorously stirred (8 or 10 revo- 

5 lutions) with a spatula; the percent by weight of the original slurry which flowed from the container and other observa- 
tions are reported in Table V in the column entitled "Stability" under the heading "Strong Mixing." The data reported in 
Table V as 100% does not include the weight of the residual slurry coating the surface of the container. 
[0026] The data appearing in Table V below shows that magnesium hydroxide slurries made without an anionic pol- 
ymeric dispersant, or without an alkali metal salt, do not flow from an inverted container after 14 days. The data also 

10 show that stable magnesium hydroxide slurries can be prepared according to the present invention with anionic poly- 
meric dispersants having a variety of compositions and molecular weights. The data also show that the viscosity of the 
slurries prepared according to the present invention are fairly constant after nine days. 



15 



20 



25 



30 



35 



40 



45 



50 



A * 
CM h 



u_ o o o 
jz c: c: c 



.SP o 
in 2 



o o 
2 2 



LU 

CO 
< 



re 



o o 



o o 

tz: cz o c c 

o o J: o o 

Z Z S Z Z 



o o 



o o 

o o S o o 
2 Z 3 Z Z 




vO On CO 
CO 



o o 

ON r- 

o u\ 



o o 

<u a <d ^ (j (j 

c c c c £• 

o o o o « « 

c c c c 2 2 



o o o tu 

c c c c 

o o o o o <N 

c c c c o r-i 



c c c 

O O ^ N O O 
C O O ~ G C 



CO CO CO 

V- l— k— 

<U O G> 

a> E E £ cb 

c .>* c c 

o o o o o o 

C ft. ft. ft. c c 



5 * 

o o 



o o 
o o 



5 s 

o o 

c: c: 

o o 

Z Z 



66 
Si Si 

to m 
2 2 



o o 



o o 



cj a> 

£ £ 

o o 

ft- ft. 



o oo oo 

^ N N 



o o 



^ i£ Si? 

o o o 
o o o 



— ^ _ ^ cO — — 



o 
o 



5 S S £ 

o o o c 

c: c: c: 

in in Z Z Z Z 



V On O ™ O ^3 C 



vo t)- ^ vo o 
vo *c tx o in co r- 
ro oo er> so 



Jp ro cp rp <p ro 

o o o o o o o 

u u u u u u u 

r>t rM cm o< rM rM 

fC <Q (3 (0 (0 fC tO 

2 2 2 2 Z Z 2 



vO vO vO vO vO vO 

o o o o o o o 



vO vO vO 

odd 



vO vO vO 

odd 



coco < 0 B 2i lL O X 



O 0J <U 

£ £ £ 



£ £ B 



„ ^ j£* ^ ^ 

o o o o o o o 

ft, ft, ft, ft, ft, ft. c- 



o o o o 

o o o o _ 

00 N N 

csT iC rvT 

it ii ii li 

5 5 5 i 

2 2 2 2 

d. a a o. 

CJ CJ QJ O 



CO CO 

E £ 

>> 

ft, ft. 



O Of 

CO CO 

t, t, 

Or CJ 

£ £ 



£ 5- 

O 60 
o fa . 
Q . 



2 | 
o to — 
o c c 

. "> 'ra 
^- « CJ 

D. u - 

CJ = ^. 

^ ^2 

U U « 

CO 3 ^ 
u ^2 

CJ Q CJ 

£ 8. £ 

is- 



o o _o _o 



^ p 



E E E E 

"vi "51 in 51 



2 a I 

*- £ w 

'5 S 3 



— <n co ^ m vo 



c 
o 
•iz 



£ 
o 



x •f 



55 



6 



EP 0 592 169 B1 



Claims 

1 . A stabilized aqueous magnesium hydroxide slurry containing from 30 to 70% by weight, based on the weight of the 
slurry, of magnesium hydroxide and, as a stabilizer for the slurry, from 0.2 to 20% by weight, based on the weight 

s of the magnesium hydroxide, of a polymeric anionic dispersant having a weight average molecular weight, as deter- 
mined by aqueous gel permeation chromatography of from 1000 to 50000, or salt thereof, characterized in that the 
slurry also contains from 0.2 to 20% by weight, based on the weight of the magnesium hydroxide, of at least one 
water-soluble salt of an alkali metal, which salt is selected from alkali metal carbonates and alkali metal citrates, 
and further characterized in that the slurry has an initial viscosity of from 100 to 4000 cps (0.1 to 4 Pa.s). 

10 

2. An aqueous magnesium hydroxide slurry according to claim 1 wherein the polymeric anionic dispersant is a 
homopolymer or copolymer of one or more of acrylic acid, methacrylic acid, crotonic acid, maleic acid, maleic anhy- 
dride, itaconic acid, mesaconic acid, furmaric acid, citraconic acid, vinylacetic acid, acryloxypropionic acid, vinyi- 
surfonic acid, styrenesulfbnic acid, 2-acrylamido-2- methylpropanesulfonic acid, allylsulfonic acid, allylphosphonic 

is acid, vinylphosphonic acid, or vinylsulfonic acid, or a salt of such a homopolymer or copolymer. 

3. An aqueous magnesium hydroxide slurry according to claim 2 wherein the polymeric anionic dispersant is a 
homopolymer of acrylic acid, a copolymer of acrylic acid and ethyl acrylate, a copolymer of acrylic acid and maleic 
acid or a salt of such a homopolymer or copolymer. 

20 

4. An aqueous magnesium hydroxide slurry according to any one of the preceding claims wherein the polymeric ani- 
onic dispersant is added to the slurry as a fully neutralized salt. 

5. An aqueous magnesium hydroxide slurry according to any one of the preceding claims wherein the polymeric ani- 
25 onic dispersant is a homopolymer or copolymer which has been obtained using a hypophosphite as a chain transfer 

agent in the polymerization process. 

6. An aqueous magnesium hydroxide slurry according to any one of the preceding claims, which has an initial viscos- 
ity of from 300 to 3000 cps (0.3 to 3 Pa.s). 

30 

7. An aqueous magnesium hydroxide slurry according to any one of the preceding claims, containing from 40 to 60% 
by weight, based on the weight of the slurry, of magnesium hydroxide, from 0.3 to 10% by weight, based on the 
weight of the magnesium hydroxide, of the polymeric anionic dispersant, and from 0.3 to 10% by weight, based on 
the weight of the magnesium hydroxide, of the alkali metal salt. 

35 

8. An aqueous magnesium hydroxide slurry according to any one of the preceding claims, wherein the weight ratio of 
the alkali metal salt to polymeric anionic dispersant is from 10:1 to 1:10. 

9. An aqueous magnesium hydroxide slurry according to claim 8 wherein the weight ratio of the alkali metal salt to 
40 polymeric anionic dispersant is from 2:1 to 1 :2. 

Patentanspruche 

1. Stabilisierte wassrige Magnesiumhydroxidaufschiammung, welche 30 bis 70 Gew.-%, bezogen auf das Gewicht 
45 der Aufschiammung, an Magnesiumhydroxid und, als Stabilisator fur die Aufschiammung, 0,2 bis 20 Gew.-%, bezo- 
gen auf das Gewicht an Magnesiumhydroxid, eines polymeren anionischen Dispersionsmittels, welches ein 
gewichtsmittleres Molekulargewicht, wie mittels waBriger Gelpermeationschromatographie bestimmbar, von 1 000 
bis 50 000 aufweist, oder ein Salz davon enthait, dadurch gekennzeichnet, da (3 die Aufschiammung weiterhin 0.2 
bis 20 Gew.-%, bezogen auf das Gewicht an Magnesiumhydroxid, von zumindest einem wasserlOslichen Salz 

so eines Alkalimetalls enthait, wobei das Salz aus Alkalimetallcarbonaten und Alkalimetallcitraten ausgewahlt rst, und 
weiterhin dadurch gekennzeichnet, daft die Aufschiammung eine anfangliche Viskositat von 100 bis 4000 cps (0.1 
bis 4 Pa.s) aufweist. 

2. WSBrige Magnesiumhydroxidaufschiammung nach Anspruch 1 , wobei das polymer e anionische Dispersionsmittel 
55 ein Homopolymer oder Copolymer einer oder mehrerer der Verbindungen Acrylsaure, Methacrylsaure, Croton- 

saure, Maleinsaure, Maleinsaureanhydrid, Itaconsaure, Mesaconsdure, FumarsSure, Citraconsaure, Vinylessig- 
sdure, Acryloxypropionsaure, Vinylsulfonsaure, Styrolsulfonsdure, 2-Acrylamido-2-methylpropansurfonsaure. 
Allylphosphonsaure, Vinylphosphonsdure oder Vinylsulfonsaure oder ein Salz eines solchen Homopolymers oder 
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Copolymers ist 

3. WaBrige Magnesiumhydroxidaufschlammung nach Anspruch 2, wobei das potymere anionische Disperionsmittel 
ein Homopotymer aus Acrylsaure, ein Copolymer aus Acrylsaure und Ethylacrylat, ein Copolymer aus Acrylsaure 
und Maleinsaure oder ein Salz eines solchen Homopolymers Oder Copolymers ist. 

4. WaBrige Magnesiumhydroxidaufschlamrnung nach einem der vorangehenden AnsprOche, wobei das polymere 
anionische Dispersionsmittel als ein vollstandig neutralisiertes Salz zu der Aufschtammung gegeben wird. 

5. WaBrige Magnesiumhydroxidaufschlammung nach einem der vorangehenden AnsprOche, wobei das polymere 
anionische Dispersionsmittel ein Homopolymer oder Copolymer ist, welches unter Verwendung eines Hypophos- 
phits als KettenObertrager beim Polymerisationsverfahren erhalten wurde. 

6. WaBrige Magnesiumhydroxidaufschlammung nach einem der vorangehenden AnsprOche, welche eine anfangli- 
che Viskositat von 300 bis 3000 cps (0.3 bis 3 Pa.s) aufweist. 

7. WaBrige Magnesiumhydroxidaufschlammung nach einem der vorangehenden AnsprOche, welche 40 bis 60 Gew.- 
%, bezogen auf das Gewicht der Aufschlammung an Magnesiumhydroxid, 0.3 bis 10 Gew.-%, bezogen auf das 
Gewicht an Magnesiumhydroxid, des polymeren anionischen Dispersionsmittels und 0.3 bis 10 Gew.-%, bezogen 
auf das Gewicht an Magnesiumhydroxid, des Alkalimetallsalzes enthalt. 

8. WaBrige Magnesiumhydroxidaufschlammung nach einem der vorangehenden AnsprOche, wobei das Gewichtsver- 
haftnis des Alkalimetallsalzes zum polymeren anionischen Dispersionsmittel zwischen 10:1 und 1:10 liegt. 

9. WaBrige Magnesiumhydroxidaufschlammung nach Anspruch 8, wobei das Gewichtsverhaltnis des Alkalimetallsal- 
zes zum polymeren anionischen Dispersionsmittel zwischen 2 : 1 und 1 : 2 liegt. 

Revendications 

1 . Suspension d'hydroxyde de magnesium aqueuse stabilisee contenant de 30 a 70 % en poids, par rapport au poids 
de la suspension, d'hydroxyde de magnesium et, en tant que stabilisant pour la suspension, de 0,2 a 20 % en 
poids, par rapport au poids de I'hydroxyde de magnesium, d'un dispersant anionique polymere ayarrt un poids 
moleculaire moyen en poids, tel que determine par chromatographie par permeation de gel aqueux, de 1000 a 
50000, ou d'un sel de celui-ci, caracterisee en ce que la suspension contient egalement de 0,2 a 20 % en poids, 
par rapport au poids de I'hydroxyde de magnesium, d'au moins un sel hydrosoluble d'un metal a leal in, ce sel etant 
choisi parmi les carbonates de metaux alcalins et les citrates de metaux alcalins, et caracterisee en outre en ce 
que la suspension a une viscosite initiale de 0,1 a 4 Pa.s (100 a 4000 cP). 

2. Suspension d'hydroxyde de magnesium aqueuse selon la revendication 1 , dans laquelle le dispersant anionique 
polymere est un homopolymere ou copolymere d'un ou de plusieurs parmi I'acide acrylique, I'acide methacrylique, 
I'acide crotonique. I'acide maleique, I'anhydride maleique, I'acide rtaconique, I'acide mesaconique, I'acide fumari- 
que, I'acide citraconique, I'acide vinylacet'que, I'acide acryloxypropionique, I'acide vinylsulfonique, I'acide styrene- 
sulfonique, I'acide 2-acrylamido-2-methylpropanesulfonique, I'acide allytsulfonique, I'acide allylphosphonique, 
I'acide vinylphosphonique ou I'acide vinylsulfonique, ou un sel d'un tel homopolymere ou copolymere. 

3. Suspension d'hydroxyde de magnesium aqueuse selon la revendication 2, dans laquelle le dispersant anionique 
polymere est un homopolymere de I'acide acrylique, un copolymere d'acide acrylique et d'acrylate d'ethyle, un 
copolymere d'acide acrylique et d'acide maleique ou un sel d'un tel homopolymere ou copolymere. 

4. Suspension d'hydroxyde de magnesium aqueuse selon I'une quelconque des revendications prec6dentes, dans 
laquelle le dispersant anionique polymere est ajoute a la suspension sous la forme d'un sel totalement neutralise. 

5. Suspension d'hydroxyde de magnesium aqueuse selon I'une quelconque des revendications precedentes, dans 
laquelle le dispersant anionique polymere est un homopolymere ou copolymere qui a 6te obtenu en utilisant un 
hypophosphite en tant qu'agent de transfert de chaine dans le traitement de polymerisation. 

6. Suspension d'hydroxyde de magnesium aqueuse selon I'une quelconque des revendications precedent es, qui a 
une viscosite initiale de 0,3 a 3 Pa.s (300 a 3000 cP). 
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Suspension d'hydroxyde de magnesium aqueuse selon Tune quelconque des revendications pr6c6dentes, conte- 
nant de 40 a 60 % en poids, par rapport au poids de la suspension, d'hydroxyde de magnesium, de 0,3 a 1 0 % en 
poids, par rapport au poids de t'hydroxyde de magnesium, du dispersant anionique polym&re, et de 0,3 a 1 0 % en 
poids, par rapport au poids de I'hydroxyde de magnesium, du sel de m6tal alcalin. 

Suspension d'hydroxyde de magnesium aqueuse selon Tune quelconque des revendications pr6c§dentes, dans 
laquelle le rapport peridural du sel de m§tal alcalin au dispersant anionique polymSre est de 10:1 a 1 :10. 

Suspension d'hydroxyde de magnesium aqueuse selon la revendication 3, dans laquelle le rapport pond£ral du sel 
de m&tal alcalin au dispersant anionique polym&re est de 2:1 a 1 :2. 
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